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Abstract 
 
In the last years the market demand from Europe and USA for quinoa, a traditional Andean cereal 
has increased significantly. This has led to an increase in cultivation of the most demanded quinoa 
type on the Bolivian Southern Altiplano.  
In this works we are studying the interplay of socioeconomic and environmental consequences of 
the increased quinoa production. We discuss changing land use patterns, land degradation and 
biodiversity loss, economic and social change and the governmental national policy. We incorporate 
knowledge and ideas from similar cases to draw a conclusion about the sustainability of the future 
quinoa production. 
This is mainly a literature study where we use Political Ecology as a theoretical frame. Within this 
frame we combine theories and methods from different fields in order to catch the interplay 
between nature and society in the Southern Altiplano.  
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1. INTRODUCTION 
“FAO estimates that 1.02 billion people are undernourished worldwide in 2009” (FAO 2009a). This is the 
sad reality that the world is facing today. Even though the international society, with the signing of the 
Millennium Development Goals in 2001, agreed to halve the proportion of people who suffer from hunger by 
the year 2015, the fact is that the world today is inhabited by more hungry people than at any time since 1970 
(FAO 2009a).  
According to the Food and Agriculture Organization of the United Nations (FAO 2009a) the increase in food 
insecurity is mainly caused by high domestic food prices, lower incomes and increasing unemployment. As a 
solution to those problems FAO recommends developing countries to invest in the agricultural sector 
because this will provide an economic and employment buffer in times of crisis (FAO 2009a). Many of the 
people suffering from undernourishment are small-scale farmers from developing countries. The President of 
the International Fund for Agricultural Development, Kanayo F. Nwanze, states that poor farmers “…have 
the potential not only to meet their own needs but to boost food security and catalyze broader economic 
growth.” (fao.org). To reach this goal “…governments, supported by the international community, need to 
protect core investments in agriculture so that smallholder farmers have access not only to seeds and 
fertilisers but to tailored technologies, infrastructure, rural finance, and markets" he continues (fao.org). 
1.1 PROBLEM AREA  
One crop that has been destined to carry the task of both boosting food security and of providing economic 
growth for small-scale farmers is the traditional Andean grain, the quinoa (FAO 1998:13). Quinoa is a 
traditional crop that has been cultivated in the Andean region for more than 7000 years (Hellin and Higman 
2003:90). It is rich in proteins, amino acids, vitamins and minerals and is therefore known and appreciated 
for its high nutritional value (Oelke et al. 1992). Furthermore, quinoa can survive under the harsh 
environmental condition in the Andes where only few other plants can grow (Hellin and Higman 2003:91, 
Oelke et al. 1992).  
In the developed world quinoa has got a reputation for being a nutritious, healthy grain and the demand for 
quinoa is rising worldwide. The growing world market demand for quinoa can be seen as an opportunity for 
the population in the Andean region for economic growth and a way out of poverty (Hellin and Higman 
2003:98). In the case of Bolivia, the world largest quinoa exporter, this is reflected by the growth in export of 
quinoa from 2.7 million US$ in 1999 to 8.9 million US$ in 2006 (PNUD-Bolivia 2008:400).  
Quinoa is produced all over the Bolivian highlands also called “The Altiplano”, but it is on the “lunar 
landscape” of the Southern Altiplano where the grain is mainly produces intensively for export (Hellin and 
The Quinoa Adventure of the Bolivian Southern Altiplano –Towards a sustainable future? 
 
 
5 
Higman 2003:90). It is also at the Altiplano that the poorest people of the Bolivian society live being mainly 
small-scale or, subsistence farmers and camel breeders. 72.6 % of the population in the highland is 
considerate poor where the national poverty rate is 55.6 % (PNUD-Bolivia 2008:386-7). The rising world 
market demand for quinoa is therefore a very welcome opportunity for the farmers in one of the harshest 
agricultural environments in the world to improve their economic situation – and an opportunity for the 
politicians of Bolivia to follow the advice of FAO and establish an economic and employment buffer for 
time of crises.    
The rising world marked demands and the growing commercial quinoa cultivation brings changes and 
challenges both to the environment and to the people of the Bolivian Andes. One challenge is the 
environmental problems of land degradation that the intensified production of quinoa is causing 
(Biodiversity International 2006:18, MDRyT and CNCPQ 2009:9). Due to the high prices of quinoa, farmers 
are changing their land use strategies towards more intensive cultivation instead of an extensive production 
as earlier. The use of marginal lands, the use of inappropriate technologies and the fact that farmers are not 
leaving the land fallow as long as before are leading to wind erosion and nutrients depletion (ProInpa 
2004:10-1). Problems with land degradation due to intensified cultivation are a well known consequence that 
not only Bolivia is suffering from. A total sustainable solution is however yet to come despite great efforts 
done by researchers, NGOs and governments around the world (e.g. Critchley 1991 and Tiffen et al. 1994).     
Livelihood strategies and the socioeconomic situation of the rural population at the Bolivian Altiplano have 
also changed due to the shift from traditional extensive agricultural practices to market oriented and more 
intensive cultivation. The intensification of production has consequences to the economic and social 
structure of the Andean village as well (PNUD-Bolivia 2008:393). One example is the better economic 
situation of some of the poorest farmers of the country (CABOLQUI 2009:1). The increased income gives 
the farmers an opportunity to improve their lives. The money is used to buy agricultural machinery, to get 
better educations for children or to secure a productive employment so seasonal migration becomes 
unnecessary (Biodiversity International 2006:17-9, CABOLQUI 2009:1). A different example is the 
development of a more solitary cultivation practice in comparison with earlier times when families were 
more dependent on each other’s help (Biodiversity International 2006:18). Last but not least the interest in 
quinoa and the raising prices cause a paradoxical situation. Quinoa which for thousands of years has been the 
traditional nutrition of Andean farmers, now having such high value in the international market that farmers 
prefer selling it and buying less nutritious food for themselves (Hellin and Higman 2005:166).  
1.2 RESEARCH QUESTION 
With the environmental issues mentioned above being a derived problem of the rising quinoa production, the 
Bolivian “quinoa adventure” may end too soon. One might fear that lack of sustainable planning when 
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entering into this adventure would leave the farmers in an even worse situation than before the adventure 
began.  
Therefore, in order to take full advantage of the opportunity given by the rising quinoa demand, it is 
important to address problems, challenges and opportunities such as land degradation and changing 
livelihood strategies in an early stage. To plan a sustainable strategy for the future production of quinoa, both 
environmentally and socially, we need to know the extent of these problems and opportunities, in what areas 
they are happening and how they have developed. Furthermore we need to consider the consequences that 
both environmental and socioeconomic changes have on each other. Finally, alternatives to the present 
practice quinoa production need to be considered.  
In line with the challenges mentioned above, the following research question will lead our project:  
How do environmental and socioeconomic processes interact in relation to the intensified production of 
quinoa? And what does the interaction implies for the future of the farmers and the quinoa production in the 
area? 
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1.3 PROJECT DESIGN 
Socioeconomic  
factors 
Problem area  
Research question 
Theory of science 
 Choice of case 
Method 
Biophysical  
factors 
 
 
Analysis 
Theory 
Future scenarios 
 
Introduction 
Research framework 
Answer to second part of research question 
Answer to first part of research question 
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1.4 CHAPTER OVERVIEW 
In the following lines we will give a short overview of the chapters in the report that would 
demonstrate the thread of logic that leads us in our work. This could be seen as a verbal support to 
the project design above.  
Part one: setting the physical, theoretical and methodological framework of the study.  
Chapter 1: Introduction - Presents the problem area and the objectives which leads to the research 
questions. A project design and an overview of the structure are presented as well. 
Chapter 2: The research framework – In this chapter we are presenting the theoretical and 
methodological framework for our work and we explain our choice of case study.  
Chapter 3: Bolivia and The Southern Altiplano – Here we set the scene for the research by 
presenting the reader with the context of Bolivia and the Southern Altiplano 
 
Part two: analyzing the interaction of different processes in relation to the intensified cultivation of 
quinoa – answer to first part of our research question: How do environmental and socioeconomic 
processes interact in relation to the intensified production of quinoa? 
Chapter 4: Consequences of Contemporary Quinoa production - we first discuss the impact from 
different scales on quinoa production. We continue by analyzing the interaction between 
contemporary quinoa production, socioeconomic changes (in the form of land use changes) and 
their environmental consequences. 
 
Part three: answering the second part of our research question: What does the interaction [between 
environmental and socioeconomic factors] implies for future of farmers and of quinoa production 
in the area? 
Chapter 5: A possible future – We discuss the processes which are taking place as a consequence 
of the increasing production of quinoa with relation to the future.  
Chapter 6: Conclusion – we summarize the discussions above in aim of giving a direct answer to 
our research question. 
Chapter 7: Perspective – At last we reflect on our study and bring forward ideas for further 
investigation in the field.  
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2. THE RESEARCH FRAMEWORK   
The aim of this chapter is to present the theoretical and methodological framework for this project. 
We discuss the use of scale and follow up by an explanation of our research strategies for analyzing 
the influence of the ongoing change of the production of quinoa. We explain our choice of case 
study, the way we use data and the limitations to our project. First, however, we will discuss our 
reflections on our point of departure in relation to the projects theoretical foundations.   
2.1THEORETICAL AND ANALYTICAL FRAMEWORK 
We take our point of departure in the field of political ecology. Political ecology can be described 
as“… an analytical approach integrating environmental and political understanding” (Bryant and 
Bailey 1997:1). Studies within this framework have mainly used the approach to understand the 
causes and implications of environmental problems, as it is underlined by Bryant and Bailey 
(1997:28):“Central to the idea of a politicized environment is the recognition that environmental 
problems cannot be understood in isolation from the political and economic context within they are 
created.” In our work we try to take the approach a step further, using political ecology not only to 
understand environmental changes but also to understand how environmental changes affect upon 
social processes. We find that political ecology’s general assumptions about the interplay between 
society and environment, and the way it is incorporating different scales, can be used in a broader 
sense and therefore also fit to our project. Therefore we choose to follow a proposal by one of the 
pioneering political ecologies Piers Blaikie (1994:1) who states that political ecology should be 
approached more as a creative idea, “… rather than expect it to provide a ready-made, single and 
coherent approach.” 
2.1.1POINT OF DEPARTURE 
Lidskog (1998:31) claims that our natural environment is not only structures, processes and 
mechanisms, it is also the real physical un-constructed material which sets the frame to human 
activity: “Nature is here to be regarded as an extra-discursive reality which cannot be reduced to a 
social construction (…).” The division of nature as mechanical and material means that we both 
need to examine environmental problems from a biophysical as well as from a social viewpoint, if 
we want to understand why and how ecological problems emerge and in what way they can be 
solved (Hansen and Simonsen 2004:162-3 and Lidskog 1998:24, 30).  
As Blaikie (1995:203-4) and Lidskog (1998:31), we share the view that there is a "real world" 
which is the biophysical state and processes that exist independently of our construction of the 
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environment. Despite its independent existence, we cannot see this “real world” as it is – 
environmental problems and issues are socially constructed and have to be viewed, as well as 
understood, as such. Different people look at the environment in various ways. They focus or give 
importance to some things they see, while neglecting or ignoring other things dependent on the 
"glasses" they wear, on their background. This means that "we are constructing our landscape or 
environment in a social manner" (Blaikie 1995:203). Therefore the ontological point of departure in 
this work is related to our background, being biology, international development and geography 
students in a northern European academic institute. Due to our backgrounds we see environment as 
a combination of the biophysical and the social constructions of it. In our research we therefore not 
only seek to find the “real world” by confirming and quantifying physical aspects of for example 
soil erosion in the Bolivian Southern Altiplano. We are interested in this issue because of the 
problem it may pose to local communities, thus to society. As a consequence we would like to 
reveal environmental processes “by using hybrid sources (qualitative and quantitative information 
from several sources) to investigate concerns which are locally defined as well as globally 
acknowledged” (Batterbury et al. 1997:128). 
Also environmental knowledge is constructed by human beings whether they are researchers, 
politicians, small-scale farmers or others. This understanding implies that we during our research 
need to be aware of our biased view and when possible seek to be open to other understandings of 
the environment and environmental phenomenon. As stated by Blaikie (1995:203) our biased views 
make us choose to focus on some problems while neglecting others.  
Our point of departure has consequences as well. We find it necessary to conduct our study in an 
interdisciplinary manner, trying to get a deep insight into the relation between social and 
environmental consequences of the changing quinoa production. This combination of social and 
physical geography requires the combination of methods from different fields and the use of 
interdisciplinary or hybrid “glasses” while analyzing the data which lies before us. We follow the 
definition by D. McNeil and identify our work as interdisciplinary since it “involves researchers 
identifying and confronting differences in perspectives and approach, not in order for one 
discipline to emerge as better according to some criterion, but for each to learn from and 
contribute to, others; and hence also become more aware of the merits and limitations of their own” 
as cited in Marcussen and Reenberg (1999:7). 
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2.1.2 THE USE OF SCALE AND POLITICAL ECOLOGY  
We are influenced in our work by ideas of a “hybrid” approach which is presented in papers like 
Blaikie (1995) Changing environment or changing views?, Batterbury et al. (1997) Environmental 
Transformations in Developing Countries: Hybrid Research and Democratic Policy, and Lidskog 
(1998) Society, Space and Environment. Towards a Sociological Re-conceptualization of Nature. In 
these articles the philosophy and practicality of the interdisciplinary geographic work are presented, 
mainly in relation to political ecology.  
When addressing the interaction of man-environment, we work with two different perceptions of 
scale. In relation to land degradation we look at scale as absolute, as a physical place that exists and 
can be identified or defined according to its biophysical properties (for example soil type, annual 
precipitation or wind regime). However when studying socioeconomic issues we look at scale as 
something that is not physically defined, scale is in this sense seen as shaped by human and 
therefore socially constructed and historically changeable (Agergaard and Winther 2003:16). 
Therefore we bump into the problem of the incongruence between the environmental scale and 
scale as societal and historical construction (Agergaard and Winther 2003:16). Often biophysical 
regions do not correspond with political and administrative borders as we also see in the case of the 
Southern Altiplano. This influence our project in the way that our empirical data is often derived 
from societal spaces such as departments and municipalities which does not correspond fully with 
the area of the Southern Altiplano as a space defining an ecosystem. We cannot overcome this 
problem, but we can be conscious about it and take it into consideration when drawing conclusions.  
In order to catch the complexity of the man-environment interactions, we have to take into 
consideration different scales. Processes and events taking place at the Southern Altiplano cannot be 
viewed as independent from processes taking place at other spatial and temporal scales and we 
therefore need to be aware of those relations as well. We choose to do that by using the agenda that 
lies in the base of political ecology.  
According to political ecology, different socio-political, economic and ecological scales which 
relate to our field need to be involved and taken into consideration (Bryant 1992:15, Blaikie 1994:7-
9). This is important if we wish to understand why small-scale farmers act as they do -“Land 
managers may find themselves responding to changes in their social, political and economic 
circumstances quite independently of changes in the intrinsic properties of the land which they 
employ.” (Blaikie and Brookfield 1987:3). The affect of state policies and the global capitalism for 
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example are issues that according to political ecology need to be addressed when we wish to 
understand the change towards the production of quinoa as cash crop.  
Temporal scales need to be considered here as well; “The complex interactions between 
environment and society are put in the context of local history and locally specific ecologies” as 
Blaikie puts it (1994:6). To understand how society and environment interact, political ecology 
stresses the need to take a long-term look of how they acted together in the past. In our study, we 
will therefore include a brief review of the environmental and societal history of Bolivia and the 
Altiplano in order to understand their situation and their relations as it is today.  
Even though we are not going to investigate all factors from all scales affecting quinoa production, 
the political ecologic view of the importance of scale, gives us a “tool” to navigate through the 
complexity of this interdisciplinary field.  
Our choice of scale has consequences which we have to be aware of. First, as argued by Marcussen 
and Reenberg (1999:6) “The choice of scale influences the perception of the empirical reality which 
forms the platform of the analysis”. Secondly our choice of scale influences the things we focus on 
and regard as important. For example at a micro scale (a village) the soil erosion due to closeness to 
the river bank might be a severe problem, but when we look at the whole department this problem 
has no importance.   
Inspiration: The chain of explanation 
In our work we are inspired by political ecology’s “chain of explanation” that was first presented by 
Blaikie and Brokefield in 1987 (Blaikie 1994:11). This is an illustrative “tool” linking scale and 
spaces hierarchically: 
                          
Figure 2.1: The chain of explanation (Source: Blaikie 1994:12) 
We do not follow the model presented slavishly and do not investigate all links to same extent. 
However we do believe that the assumptions behind the influence of scales upon each other can be 
used to explain both environmental and socioeconomic changes. 
 
 
SITE SYMPTOM  PRACTICE  “DECISION-MAKING” SOCIETY  WORLD 
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2.2 CHOICE OF CASE – THE SOUTHERN ALTIPLANO  
The Southern Altiplano is the place “… where the best quinoa grows, Quinoa Real, and it is the 
focus of Bolivian hopes for an expanding export market.” (Hellin and Higman 2003:100). 
We have chosen to focus our project on the Southern Altiplano of Bolivia (figure 2.2) for several 
reasons. According to our research question we are interested in the consequences of the changing 
production of quinoa, which it why we choose to focus on the area where the most of Bolivia’s 
commercial quinoa is produced (figure 2.3). This area is in the Southern Altiplano where also the 
most demanded quinoa type, Quinoa Real or Royal Quinoa, is grown (CABOLQUI 2009:1, Hellin 
and Higman 2003:90).   
 
Figure 2.2: Bolivia has 9 departments from them 
the departments of La Paz, Oruro and Potosi has 
parts of the Altiplano. The Northern Altiplano is 
mostly in the Department of La Paz, the Central 
Altiplano is mostly in Oruro and the Southern 
Altiplano is mostly in Potosi.  
 
 
Figure 2.3: From the 11 municipalities of the 
Southern Altiplano eight (Coipasa, Colcha “K”, 
Llica, Salinas de Garci Mendoza, San Augustin, 
San Pablo de Lipez, San Pedro de Quemes and 
Uyuni) are producing Quinoa for export (Source: 
MDRyT 2008). 
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The Southern Altiplano is also an area of concern due to the social and environmental impacts of 
the rising demand and production of quinoa since the beginning of the 1990’s (CABOLQUI 
2009:1). It is from the Southern Altiplano the largest problems with soil erosion and soil 
degradation due to quinoa production are reported (Biodiversity International 2006:18, Padulosi 
2009) and, as the quotation above shows, the Southern Altiplano offers the possibilities for large-
scale cash crop production of quinoa in the future due to the amount of available land and the right 
environmental conditions (Hellin and Higman 2003:100, CABOLQUI 2009:1).  
Our focus on the Southern Altiplano does not mean that other parts of Bolivia are not influenced by 
the quinoa production. The largest production of quinoa was in 2003 found in the Northern and 
Central Altiplano, but here it was almost entirely grown as a subsistence crop where around 80% of 
the production was used for home consumption (Hellin and Higman 2003:90). Through personal 
meetings with quinoa production organization (2008-2009) we know that this pattern is about to 
change towards a more export orientated production. Though, the investigation of this change is 
lying outside the focus of this project. What we are interested in is to research the interplay between 
human activities and the environment in the area where quinoa is produced as a cash crop which 
makes the Southern Altiplano an obvious choice for a case. 
The administrative definition of the Southern Altiplano is not always identical in different sources 
and it is somewhat different from the geophysical definition (which we mention in section 3.2). We 
choose to follow the definition in which the Southern Altiplano includes parts of the department of 
Oruro (municipalities of Salinas de Garci Mendoza and Coipasa) and of the department of Potosi 
(municipalities of: Uyuni, Llica, Tahua, Colcha “K”, San Pedro de Quemes, Mojinete, San Antonio 
de Esmoraca, San Pablo de Lipez and San Agustin). According to this definition the Southern 
Altiplano has an area of about 60158 km2 (MDRyT 2008). 
The two main reasons for choosing this definition over other definitions are first that all the 
municipalities mentioned above have their complete territory within the geophysical Altiplano, and 
that we have relatively detailed statistical information about these municipalities. 
2.3 RESEARCH STRATEGY  
Our research questions will be researched by study of theoretical literature, scientific studies and 
analysis of statistical data. In the following part we will elaborate about the way we approach the 
research.  
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2.3.1 USE OF THEORY 
This project cannot be placed within an inductive or deductive frame. We combine both approaches 
with different weight in different parts of the project. In an early phase of our project we apply parts 
of the political ecology framework as our overall theoretic “tool” for the rest of our research. This 
step can be described as deductive because from this point on we understand our empiric data with 
a certain pair of “theoretical glasses”. The consequences of this can be that we overlook some 
important aspects that the theory is not having in focus, or maybe emphasize the aspects of scale too 
much. However, during the whole research we seek to be open to the empiric data, the “reality” that 
lies in front of us, without being bounded by a narrow theoretical understanding. We strive to be 
open to new angels and allow ourselves to take in other ideas which we believe cover the empirical 
findings better. Those steps can be viewed as inductive (Bryman 2004:9-11).  
2.3.2. USE OF SECONDARY DATA 
All of our empirical data, quantitative as well as qualitative, is secondary data. We have not 
extracted our own data from the Bolivian Southern Altiplano, and according to our basic 
understanding, this is a limitation to our project that implicates in different ways. First, using 
secondary qualitative data makes it harder for us to interpret the meaning that was first given to a 
text. Secondly, the secondary data affect the validity of our project. We are depending on others' 
research and thereby also on their degree of validity which means that a highly critical selection of 
data is needed. This has not always been easy due to the limited and often inconsistent data 
available to us. Third, we experience that the data available to us cannot provide us with all the 
answers to questions that come up during the research process. By the use of secondary data we 
depended on information collected for other purposes than ours. This fact leaves us with some loose 
ends and must be considered as an important limitation for our conclusion. To limit the drawbacks 
of secondary qualitative data, we have chosen primarily to use peer reviewed articles and books 
when possible. Evaluations, official reports, qualitative and quantitative data are primarily gained 
through well known international or national governmental and non-governmental organizations.  
According to Blaikie (1994:8) much research must focus on local scale, or micro level, because the 
“… proximate causal agents of environmental changes are the first link in any explanatory model 
in political ecology.” Further, how firsthand decisions are made in connection to resource use, is 
“… one of the keys to understanding” (Blaikie 1994:8). We do not hold empirical data about the 
micro level, and therefore we can not fulfill this part of the political ecology approach. First hand 
knowledge provided by the people living in the environment that we study would have provided us 
The Quinoa Adventure of the Bolivian Southern Altiplano –Towards a sustainable future? 
 
 
16 
with knowledge that we cannot find in a book, and surely help us to identity links and relations that 
we at the moment are blind to. To “compensate” for this lack of empirical data, we draw on studies 
conducted in other contexts in order to understand underlying structures that may influence how 
farmers react to changes, problems and opportunities in the Southern Altiplano. For understanding 
the environmental situation of the area we use theories and secondary data.  
2.3.3 RELIABILITY AND VALIDITY 
As presented above we share the view that humans are interpreting beings and this belief has 
consequences for the reliability and the validity of this project. One of the consequences is that a 
text or a field can never be interpreted definitely (Højbjerg 2005:332). This entail, that we do not 
live up to the demand of reliability if this demand means getting identical results by conducting the 
same research. This project should therefore not be seen as the only answer to the way quinoa 
production affect the society and environment in the Bolivian Altiplano. It should rather be seen as 
a contribution to a complex field, placed within the context of the theoretical perspectives we use, 
the data and our individual interpretations. Despite this, we do not believe that every explanation is 
equally valid because of personal interpretation and context dependency. Validity depends on the 
research process, which can be more or less valid depending on the methods used in the data 
collection. The validity of our specific results is further discussed throughout the report. 
2.3.4 ANALYSIS STRATEGY 
In order to answer our research questions, we have decided to divide the analysis into two parts. In 
the first part we answer the question of how environmental and socioeconomic processes interact in 
relation to the intensified production of quinoa. This part of the analysis is dealing with the present 
interaction between human activities and land degradation on a local scale. The second part of the 
analysis is answering the question of what the above mentioned interaction implies for the future 
quinoa production as well as for the future of the farmers of the area. Here we address the question 
from at larger temporal as well as spatial scale drawing parallels between the Southern Altiplano 
and two other places which have gone through similar changes from traditional agricultural land use 
toward a more intensive land use.    
2.4 THE EXTENT OF THE CURRENT STUDY 
During our research we have realized that conducting this kind of interdisciplinary study is a very 
complex though important task. We came to the understanding that not all aspects can be dealt with 
in the current research and we next we explain our choice of focus and its consequences.  
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Figure 2.4 Illustration of the way we perceive 
quinoa production, the factors influencing it 
and being influenced by it and their interplay. 
The green frame illustrates our focus in the 
current study. 
First, we choose to focus on the local scale where we see the direct interaction and consequences of 
the interaction between changes in the socioeconomic situation and the environment. Making this 
choice means that we will not go into depth with forces affecting quinoa production from other 
scales as for example the influence of international and national trade policies, etc. The figure 
below illustrates the first step we take in limiting our study by focusing on quinoa production and 
its influence on environmental and socioeconomic processes.  
We further narrow down to focus on the interaction 
between socioeconomic and environmental changes 
due to quinoa production. For investigating the 
outcomes of quinoa production we take our point of 
departure in the environmentally degrading 
consequences of quinoa production. From a list of 
processes that are considered by Andressen and his 
partners (2007:15) to cause land degradation and 
desertification in the Southern Altiplano, we take the 
following processes which could be related in one 
way or another to the increased production of quinoa: continuing degradation of natural vegetation, 
wind erosion, nutrient depletion, reduced crop yields and superficial removal of top soil layer. To 
these we can add another environmental consequence which is named by ProInpa (2004:62-3) and 
others, namely a reduction in biodiversity.  
In order to see how the environmental changes interplay with socioeconomic changes, we also have 
to set margins for the socioeconomic processes that we deal with. We know that factors like the 
international market, state strategies for the promotion of quinoa together with the politic and 
cultural milieu have important impact on the way quinoa is produced and promoted. These 
considerations would be named shortly but they are outside the scope of our investigation due to our 
choice to focus on the direct interaction between the farmers and the environment at the local scale. 
Socioeconomic changes will therefore mainly be treated as changes in land use and land use 
practices. 
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Figure 3.1 Bolivia has three distinct eco-geographic 
zones: the Altiplano, the transitional valleys and the 
lowlands.   
Figure 3.2: A side-cut illustration of the 
topographic structure of Bolivia. (Source: 
Klein 2005:3) 
3. BOLIVIA AND THE SOUTHERN ALTIPLANO 
In the following chapter we will set the scene for our choice of case. We will describe the Bolivian 
context with relation to biophysical and social conditions, aiming the focus towards the Southern 
Altiplano.  
3.1 GEOPHYSICAL CHARACTERISTICS OF BOLIVIA AND THE SOUTHERN ALTIPLANO 
Bolivia is a land-locked country in the heart of 
the South American continent (figure 2.2). It has 
an area of 1.1 million km2 and it is bordering 
with Peru and Chile to the west, with Argentina 
to the south, with Paraguay to the south east and 
with Brazil to the east and the north (EIU 
2008:2). 
The topographical structure of Bolivia plays an 
important role in the ecological, cultural, 
political and economical structures of the 
country. The country can be roughly divided into 
three eco-regions (figures 3.1 and 3.2), the north 
and the east are tropical lowlands which are part 
of the larger Amazon basin, the center of the 
country is a large area of deep valleys running in 
a general direction from north to south and to the 
west lays the Andean highlands. These three 
regions vary in their culture and in the 
commodities they produce. This structure leads 
to complex trade and political relations, today as 
it did for many centuries (Klein 2003:1-23).            
The Altiplano is the largest mountain plateau in 
the Andean mountain range at a height of over 
3500m over sea level. The Altiplano is stretching 
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from north of the Titicaca Lake along 800 km to the south throughout the central Andes where they 
are at their widest stretch. Two thirds of the approximately eighty thousand square kilometers of the 
Altiplano are within the borders of Bolivia. The formation of the Altiplano is associated with 
combination of tectonic and volcanic activity together with climatic erosion (Klein 2003:1-5).   
The Bolivian Altiplano is divided into three sub-regions (figure 2.2), Northern Altiplano, Central 
Altiplano and Southern Altiplano. The geophysical definition we will use in this work is borrowed 
from Andressen et al. (2007:13). According to this definition the southern Altiplano with its 
approximately 74,000 km2 (19o-21o 40' South and 66o-69o East) is an ecological units separated 
from the Central Altiplano and Northern Altiplano by having a lower precipitation and by being a 
closed hydraulic system where all surface water are streaming towards the Salar de Uyuni.  
3.1.1 CLIMATE OF THE ALTIPLANO 
The location of the Altiplano and its surroundings are the reason of its special climatic conditions. 
The moisture from the south east pacific never reaches the Altiplano (due to the coastal 
topographical conditions) and it is therefore not influential for the Altiplano. The moisture which 
forms to rain over the Altiplano is coming from east, from the warm and wet air over the tropics.  
Rainfall in the Altiplano varies allot. In the Northern Altiplano rainfall is about 700mm annually. 
This is due to influence of the Titicaca Lake on the nearby climate making it warmer, less 
fluctuating and more humid and therefore more comfortable for agriculture than the dry south 
where annual rainfall is less than 200mm (Gareaud et al. 2003:7 and Klein 2003:6-7). The region’s 
seasonal cycle of precipitation is only moderately influenced by solar cycle (due to its proximity to 
the equator) and it is mostly controlled by changes “in the wind in the middle and upper 
troposphere over the central Andes” (Gareaud et al 2003:11).  
Wet season in the Altiplano (the Austral summer, December to February) occur when upper level 
atmospheric flows are moving from east to west. Then the warm moist air from the tropics reaches 
the Altiplano to create instability and storm conditions. These rainy events in the wet season last for 
some days and separated by periods of similar length (ca.15 days) dominated by dry conditions. 
However on an annual scale these events happen in less than 5% of the time (Gareaud et al. 2003), 
leading to a mean annual rainfall of between 200 and 400 mm in the Southern Altiplano. More than 
75 percent of this amount is precipitating during the three months of the Austral summer (Gareaud 
et al. 2003) which means that the rest of the year is extremely dry.  
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The harsh conditions described above are amplified by large annual fluctuations in the precipitation 
level in the Altiplano, especially in its southwestern part. Gareaud (2003:12) and his associates give 
an example from the summers of 1982/3 and of 1983/4 where precipitations were 11mm and then 
277mm respectively. 
3.2.2 SOILS OF THE SOUTHERN ALTIPLANO 
The three dominant topsoil types in the Southern Altiplao are Eutric Cambisols, Chromic cambisols 
and Eutric Regosols, table 3.1 summarize the soil properties and figure (4.5) show the location of 
the relevant soils in the Southern Altiplano (FAO 2009b).  
Soil unit symbol (FAO 90) Eutric Cambisols Chromic Cambisols Eutric Regosols 
Reference soil depth (cm) 100 100 100 
Drainage class (0-0.5% slope) Moderately well Moderately well Moderately well 
AWC (available water capacity, mm) 150 150 150 
Topsoil sand fraction (%) 70 59 65 
Topsoil silt fraction (%) 13 26 21 
Topsoil clay fraction (%)  17 15 14 
Topsoil USDA texture classification Sandy loam Sandy loam Sandy loam 
Topsoil reference bulk density 
(kg/dm^3) 1.48 1.48 1.5 
Topsoil gravel content (%) 1 1 23 
Top soil organic carbon (% weight) 0.43 0.5 0.53 
Topsoil pH (H2O) 7.7 6.4 6.2 
Topsoil salinity (ECe)(ds/m) 0.2 0 0 
Table 3.1: Properties of the three most dominant soil types in the Southern Altiplano (source: FAO 2009b). The most 
interesting property for us is the topsoil gravel content (shadowed line) which has a crucial influence on susceptibility 
of the soil to wind erosion. 
The high sand content of all soil types means low water holding capacity, low nutrient holding 
capacity and rapid decomposition of organic matter. The main difference in the structure of the 
three soil types is in their gravel content, while Eutric Cambisols and Chromic Cambisols have only 
1% gravel, Eutric Regosols has 23% gravel which influence on their susceptibility to wind erosion. 
The most important chemical difference between the three soils is their pH. Where Eutric 
Cambisols is moderately alkaline, Eutric Regosols and Chromic Cambisols are moderately acidic 
which slightly influences their nutrient holding capacity, Eutric Cambosols holds better Manganese 
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and Aluminum while the two other types holds better Potassium (FAO 2009b and Chapman 
2005:158,165).     
3.2 BOLIVIA - THE POLITICAL SITUATION 
Throughout the Bolivian history of human settlement, people have been living at, what today is 
known as the Altiplano (Klein 2003:3,266). Three ethnic groups have dominated the area through 
time: The Aymara, the Quchua and the Urus (Klein 2003:16). The time following the Bolivian 
independence in 1825, the country was plagued by wars with its neighbors. Bolivia was led by 
different military regimes the most of the period until the early 1980s, where power-shifts started to 
be fulfilled without violence. The period following was characterized by right-winged parties 
promoting privatization of the economy (EIU 2008:4-5).  
In 2005 the political path changed dramatically with the election of the left-winged Evo Morales 
from the party Movimiento al Socialismo (MAS) as president (EIU 2008:4). Even though the 
country has advanced economically since the 1990s, the poorest people have not benefitted from 
this advance, leaving Bolivia as one of the most unequal societies in Latin America (Kay and 
Urioste 2007:45). Promises of major changes in favor of the indigenous population led in the 2005 
elections, to swiping victory of Morales as the first indigenous president of Bolivia (um.dk). 
However, initiatives by Morales’ government as nationalization of natural gas resources, a new land 
reform and a new constitution have brought conflicts and social unrests with it (um.dk).  
This movement towards a left-winged government with focus on indigenous people’s rights was 
new to the Bolivian history. After the colonial period, the Bolivian state explicitly denied 
citizenship rights to the indigenous population which at that time represented more than 80% of the 
population (Kay and Urioste 2007:41). This did not change legally until 1953 (Barraclough 
2001:33) however, despite the change indigenous people continued to be at the bottom of the 
economic ladder (Kay and Urioste 2007:48). 
3.3 LAND REFORMS AND LAND DISTRIBUTION - THE ALTIPLANO  
Under the colonial regime most of the people of the Altiplano were still cultivating their land and 
living there as before the colonization (Kay and Urioste 2007:42, Klein 2003:35,49). It was not until 
the 1870’s, after the independence, that the “hacienda regime” began for real (Kay and Urioste 
2007:42).  
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“Land in indigenous hands is dead land” was the say according to Kay and Urioste (2007:42) and 
by the end of the 19th century the best land for agriculture and grazing was in the hands of large 
haciendas (Kay and Urioste 2007:42). In 1950 92 % of all cultivated land was controlled by 6% of 
the landowners, but only 1.5% of this land was actually cultivated. This unequal distribution of 
fertile land was a way to control the indigenous labor force that had to work on the haciendas (Klein 
2003:210). On the background of a great resistance form the Aymaran and Quechuan people, an 
agrarian reform was enacted in 1953. Poorly managed large haciendas were expropriated to the 
peasantry and at the Altiplano this meant that”… the haciendas was abolished, the hacendado class 
destroyed, and land now shifted predominately into the hands of the Indian peasants.” (Klein 
2003:215).  
More than half of the rural population got better access to land (Barraclough 2001:32, Kay and 
Urioste 2007:43). The reform failed though in other important ways. Due to lack of a planned 
agrarian policy, it did not achieve sustainable income improvements to the framers, nor did it 
strengthen the national food security (Kay and Urioste 2007:43). The legal titling of land is still not 
completed, and the “… majority of peasants and indigenous communities are simply in possession 
of the land as proceedings with respect to ownership are incomplete and thereby insecure…” (Kay 
and Urioste 2007:55).  
During the 1960s and 1970s the state invested in agriculture and livestock production at the eastern 
plains which until that time had not been cultivated. Indigenous people from the western Andes 
settled in the lowlands with help from the state, however, the “new” areas gained for agriculture 
ended up being concentrated in the hands of a minority, now it was the mestizos1 who created a new 
rural elite. “The ‘march to the east’ was a state policy explicitly designed to transfer the rural 
surplus population of the highlands and valleys to the plains …” (Kay and Urioste 2007:68). While 
the eastern lowlands’ agricultural production developed fast, the people of the Altiplano continued 
their traditional life as small scale-farmers mainly producing crops for household consumption. 
Those productive structures still exist, and they are the reason for the situation where the majority 
of the Altiplano’s rural population is living in poverty due to their limited access to land, and to the 
poor quality of land in the region (Kay and Urioste 2007:44,48). According to Kay and Urioste 
(2007:51) rural areas which used to be poor continue to be poor, because the farmers are “… 
trapped in a vicious circle: intensive agriculture, degradation of the land and increasingly meager 
                                                             
1 People of mixed race (Kay and Urioste 2007:73, INE 2005) 
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economic returns.” (Kay and Urioste 2007:57). In 1996 a new land law focusing on the eastern 
lowland was enact with the aim to regulate land rights through a so called land titling process – also 
this process is unfinished (Kay and Urioste 2007:45,59).  
When Morales was elected as president in 2005 one of the key issues for the MAS-party was a new 
land reform, which was approved in November 2006. The reform allows the state to redistribute 
land, which is not used for economic or rational purposes, to indigenous people or others without 
sufficient access to land. Not surprisingly this has led to protests from estate owners of the eastern 
plains, which more than ones have led to violent conflicts. In January 2009 another important step 
was taken politically in order to change the unequal land distribution. 61.4% of the voters voted 
“yes” to a new constitution which, among other things, makes it illegal to own more than 5000 ha, 
not meeting a social or economic function (um.dk). 
3.4 THE PEOPLE OF BOLIVIA AND THE SOUTHERN ALTIPLANO 
Human settlements in Bolivia have for many years concentrated in the Altiplano and in the valleys 
to the east of it. These have provided a range of fertile soils and extractable minerals. However, not 
all the area of the Altiplano has been equally hospitable for human activity.  
In the north and the east the climate has supported the domestication of important crops as the 
potato, the maize and cereals, and, of the Andean camelids the llama and the alpaca. Later on 
following the Spanish conquest also of the European sheep became a inseparable part of the 
landscape. These provided the local population with the essential nutrition, vegetables and meat, 
with natural fertilizer and with warm clothing. Minerals as tin, bismuth, led, copper, tungsten, gold 
and silver were discovered in parallel with the agricultural settlements in the east of the Altiplano 
around the Cordillera Real (Klein 2003:6-8).    
As we mention above, the climatic conditions in the Southern Altiplano are much less comfortable 
than the ones in the north. This prevented a development similar to the northern Altiplano and the 
south therefore is mostly uninhabited (Klein 2003:6-7).  
3.4.1 POPULATION FACTS 
The latest national population survey was conducted by Instituto Nacional de Estadística (INE) in 
2001. At that time the population size of Bolivia was 8.27 million people, around 5.2 millions of 
those were living in the cities while 3.1 millions were living in rural areas. Between 1992 and 2001 
Bolivia had an average population growth rate of 2.74% where in the rural areas the growth rate 
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was only 1.42% in the same period (ine.gov.bo). The population was in 2007 calculated to be 9.52 
million (EIU 2008:12).  
46% of Bolivia’s rural population is living at the Altiplano (PNUD-Bolivia 2008:385-6), where the 
total population size is between 2.49 and 2.79 million (MDRyT 2008 and PNUD-Bolivia 2008:385-
6 respectively). While the population density in the Southern Altiplano is in average a little less that 
1 person per 1 km2 the population density for the rest of the Altiplano is almost 24 per km2 
(calculated on the background of information from MDRyT 2008).  
The population of Bolivia is ethnically diverse. In the national census from 2001 conducted by INE 
showed that 30% of the population were Mestizo, 28 % were Quechua, 19 % were Aymará, 12% 
were of European origin and the remaining 11% were classified as of other ethnic origin (EIU 
2008:12). 55% of the indigenous people were living in rural areas (INE 2005:27). In total Bolivia 
has 35 indigenous groups, however, the indigenous Quechuas and Aymaras account for 90% of the 
indigenous population. Those indigenous groups are mainly living at the poorest places of western 
Bolivia and the Altiplano (Kay and Urioste 2007:48-9).  
In average 74 % of the population in the eleven municipalities of the Southern Altiplano are 
indigenous. In comparison to the national average of 50%, the municipalities of the Southern 
Altiplano are over-represented in relation to indigenous population where the only municipality 
having less indigenous people than the regional average is San Pedro de Quemes with 36% 
indigenous people (Calculated on the basis of INE 2005:28,43,47-8).  
3.4.2 POVERTY 
Despite of a growing economy, Bolivia is still suffering from poverty (EIU 2008:20). During the 
last 30 years the situation has become better, however, at national level the poverty2 rate is still 
high. In 2001 56% of the population was living in poverty and 40% of those were living in extreme 
poverty. The poverty is worse in rural areas where the Altiplano has the highest poverty rate being 
72.6% in 2001 (PNUD-Bolivia 2008:105,386). Though,“Poverty is not only mainly rural but also 
indigenous and feminine.” (Kay and Urioste 2007:48). According to Kay and Urioste (2007:48) 
80% of the indigenous population falls below the poverty line.       
                                                             
2
 We are defining poverty according to the definition of PNUD-Bolivia which is calculated to the basis of  “Unsatisfied 
Basic Needs Indicator” (Spanish: Necesidades Básicas Insatisfechas). Further information on this index can be found on 
undp.org. 
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3.4.3 EMPLOYMENT AND WORK 
Bolivia’s economy is based mainly on agriculture, oil, gas and mining. Approximately 66% of the 
workforce is engaged in the informal sector, which also includes small-scale farmers. In 2007 15% 
of GDP came from the agricultural sector (EIU 2009:17,23).  
At the Southern Altiplano, quinoa is the most important crop. During the cultivation season the 
whole family is participating in the process of the quinoa cultivation. However, small-scale farmers 
rely often on off-farm income-sources which means that when quinoa season is ending, the men are 
migrating to work temporarily at the eastern lowlands, in the mines, in the cities or in Chile or 
Argentina. The women in the meantime stay and undertake the work with household and animals  
(ProInpa 2004:53,58 and Hellin and Higman 2005:167). In the traditional processing of quinoa, the 
women play an important role. Quinoa is covered by a layer of saponin, which is necessary to 
remove before consumption. However, this is a longer process traditionally conducted by the 
women. First the grains are being toasted on a metal tray over the fire. Next the grains are placed in 
a stone basin where the women tread them with their bare feet. This loosens the saponin and makes 
it to dust. The saponin-dust is then removed by the help of wind (International Biodiversity 
2006:18-9).    
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4. CONSEQUENCES OF CONTEMPORARY QUINOA PRODUCTION 
In this chapter we present our estimations of soil erosion and discuss their meaning. We continue by 
analyzing the interaction between contemporary quinoa production, socioeconomic changes (in the 
form of land use changes), and their environmental consequences. However, we begin with a 
discussion of the impact from different scales on the quinoa production. 
4.1 INFLUENCE OF SCALE ON THE QUIONA PRODUCTION 
In this section we look into how a growing demand for quinoa from the international market is 
affecting both at national as well as at local scale. As we wish to analyze how the rising 
international demand for quinoa is affecting the quinoa production in Bolivia, we run into the same 
problem as in other parts of this project: either there is a lack of data or the data is not consistent. In 
those matters we mainly choose to follow two sources of information, the data provided by PNUD-
Bolivia and the not yet published Política Nacional de la Quinua written by Ministerio de Desarollo 
Rural and Tierras3 and Concejo Nacional de Comercializadores y Productores de Quinua4. Since the 
plan is not yet published we use it as a barometer for indicating the way of thinking in the Bolivian 
government about the problems and challenges of quinoa production.  
4.1.1 THE GROWING INTEREST IN QUINOA 
Already in 1653 the nutritional and medical qualities of quinoa was recognized by the missionary 
Fray Bernabe Cobo from Spain who wrote about quinoa in his book “La Historia del Nuevo 
Mundo” (MDRyT and CNCPQ 2009:7). However, it is not until recently the world market has 
opened its eyes to “The Golden Grain of the Andes” as quinoa is touted (MDRyT and CNCPQ 
2009:51).  
In the past quinoa was almost entirely cultivated as a crop for domestic consumption, but in the 
beginning of the 1990’s a growing international demand for quinoa began to rise. Especially the 
markets of North America, Europe and Asia have shown an increasing demand for quinoa (PNUD-
Bolivia 2008:398, MDRyT and CNCPQ 2009:8). According to Ministerio de Desarollo Rural and 
Tierras and Concejo Nacional de Comercializadores y Productores de Quinua the international 
                                                             
3
 Ministry of Rural Development and Land 
4
  National Council of Competitiveness and Productivity for Quinoa 
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demand for quinoa has in the period 1995-2007 grown by more than six times (MDRyT and 
CNCPQ 2009:41-2). Figure 4.1 shows the growth in export of quinoa from Bolivia in US$ in the 
period 1996-2006. 
                              
 
 
Figure 4.2 provides us with information about the fast growing prices (in Bolivianos) per ton quinoa 
in the period 1999-2008, which gives us an idea of the rising demand for the grain. The boom in the 
prices, especially in 2008, can have something to do with the fact that the quinoa production cannot 
meet the growing demand from developed countries (MDRyT and CNCPQ 2009:8,41-2). Despite 
of the growing interest and focus on quinoa, the grain’s contribution to the Bolivian GDP is still 
very small. In 2008 quinoa counted for only 0.29% of the national GDP (MDRyT and CNCPQ 
2009:14).  
Figure 4.3 shows the total production of quinoa per year, how much was exported and how much 
was consumed domestically. We can see that the export of quinoa has been rising since 2003 while 
the domestic consumption has been falling. This change in consumptions patterns is an example for 
how international forces is influencing at local scale (Hellin and Higman 2005:168). The decline in 
domestic consumption may be due to the fact that the price on quinoa is rising. According to Hellin 
and Higman (2005:168) farmers could in 1999 buy 1.8 kg pasta for the price of 1 kg sold quinoa. 
Pasta is much easier to prepare and thereby timesaving, due to the fact, that the women do not have 
to remove any saponin layer. However it is a replacement which has much poorer nutritional facts, 
Figure 4.1 Bolivian export of quinoa (million US$) 
(Source: PNUD-Bolivia 2008:400) 
Figure 4.2 Quinoa Prices Bs/ton, 1999-2008 
(Source: MDRyT and CNCPQ 2009:14) 
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Figure 4.3: Production, export and domestic consumption of quinoa 1997-2008 (Source: 
MDRyT and CNCPQ 2009:68). Domestic consumption of quinoa was following production 
very closely until 2003-4 when export started rising. 
*Estimation 
and thereby poses is a risk for the farmer’s food security (Biodiversity international 2006:17). 
Quinoa has for many years also had status of being native second-class food, a reputation that may 
still influence the domestic perception of the grain (Hellin and Higman 2005:168).    
 
 
  
The international markets, mainly Europe and USA, have high demands for organic quinoa and 
Quinoa Real due to its large grains (PNUD-Bolivia 2008:397 and Hellin and Higman 
2003:100,105). Quinoa Real is cultivated in the Southern Altiplano and parts of the Central 
Altiplano, and it has so far not been possible to cultivate it in other parts of the world. 
Approximately 60% of the Bolivian yearly quinoa production is Quinoa Real and an organic quinoa 
production is being developed at the Southern Altiplano (ProInpa 2004:6). 
4.1.2 POLITICAL REACTIONS 
The growing interest and demand for quinoa from actors at international scale has caused national 
political reactions in Bolivia. It is beyond the scope of this project to analyze this aspect in depth; 
however we find it necessary to shortly mention different stakeholders with interest in the quinoa 
production in order to give a comprehensive picture of the myriad of interests all influencing the 
field. 
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International development agencies are one type of stakeholder supporting the promotion of a 
sustainable quinoa production. One example for this is the Dutch Embassy’s support to Fundación 
AUTAPO, which between 2005-2008 had a project with the objective to promote Bolivia as the 
main supplier of organic quinoa at the international market (CABOLQUI 2009:7). Also the Danish 
Embassy is supporting the processing and export of organic quinoa through its Business to Business 
program (amblapaz.um.dk).  
Maybe more importantly, at national level, the Bolivian Government has started to focus more on 
the positive as well as negative potentials and consequences the quinoa production holds 
(CABOLQUI 2009:2-3). Ministerio de Desarollo Rural and Tierras has together with Concejo 
Nacional de Comercializadores y Productores de Quinua developed a national policy for the future 
quinoa production. The policy was expected to be ready for approval March this year (CABOLQUI 
2009:2-3), but has though still not passed. It is devised so it is consistent with the new constitution, 
the national development plan as well as sector plans and other documents seeking to support the 
development of the rural areas of the Altiplano (MDRyT and CNCPQ 2009:52).  
The overall vision for the policy is ambitious: By 2019 quinoa should be the primary food and the 
basis for a comprehensive development of the Southern and Central Altiplano. A sustainable 
production should be highly profitable and beneficial to the producers, and quinoa should be one of 
the ten largest food commodities of the world. To reach this goal, the objective of the policy is to 
promote, support and implement sustainable development and sustainable production system of 
Quinoa, especially by focusing on organic production. The policy also strives for a sustainable 
processing, industrialization and commercialization national as well as international (MDRyT and 
CNCPQ 2009:59).   
To implement the plan different ministries, prefectures, municipalities as well as universities, 
research entities, foundations and producers organizations will be involved (MDRyT and CNCPQ 
2009:77,80), which means that the partners have to work across political boundaries and levels. 
Special emphasis is placed on the participation of the farmers in all stages of the processes, due to 
their vital role as the primary stakeholders (MDRyT and CNCPQ 2009:82).  
The policy seeks to consider economic growth as well as sustainable use of natural resources. More 
over, it stresses the importance of quinoa not only as an export crop but also as an important 
nutritional crop for the domestic population (MDRyT and CNCPQ 2009:74,77). As mentioned, 
The Quinoa Adventure of the Bolivian Southern Altiplano –Towards a sustainable future? 
 
 
30 
domestic consumption of quinoa has fallen since 2003 and this development can get severe 
consequences for the nutritional status of the already undernourished part of the population (Hellin 
and Higman 2005:168, ProInpa 2004:57). The focus on domestic promotion therefore seems to be 
an important step towards the objective of meet social as well as economical needs (MDRyT and 
CNCPQ 2009:53).   
Política Nacional de la Quinua is in line with the recommendation from FAO stressing the 
importance of a strong agricultural sector (see introduction). The policy is though not yet 
implemented and we cannot know if it will be possible for the government to reach the objectives. 
The international demand for quinoa has not only influenced national policy, it also influences 
further down on a regional and local scale. One way is through the national policy that seeks to 
involve all stakeholders of the quinoa production. However, the greater interest in quinoa has in 
resent years also led to an important engagement of organizations of the stakeholders which are 
directly involved in the production chain. Those are the producers, the processors and exporters of 
the grain. According to CABOLQUI this means, that there are better understanding and better 
cooperation between different actors – and a shared understanding of the importance of utilize 
natural resources in a sustainable way (CABOLQUI 2009:8).   
4.1.3 GROWING DEMAND – FALLING YIELD 
The area used for the Bolivian quinoa production has been fluctuating throughout the years as 
figure 4.4 shows. From 1999 the cultivated area is constantly rising with a steep growth from 2005 
to 2006. The steep growth has according to Ministerio de Desarollo Rural y Tierras and Concejo 
Nacional de Comercializadores y Productores de Quinua continued, they calculate that the total 
surface area used for quinoa production in Bolivia for the year 2008 reached 51,382 ha (MDRyT 
and CNCPQ 2009:17). 
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Unfortunately we do not have specific data for the eleven municipalities of the Southern Altiplano. 
Different sources are giving different suggestions to the total production area of the Southern 
Altiplano and we choose to use data provided by Biodiversity International (2006:18) which is more 
or less consistent with the national statistic. They do though only offer data from 2001 which was in 
the beginning of the “boom” in quinoa cultivated area. Since 1981 the area of quinoa production in 
the Southern Altiplano has grown with 25% to be 20,685 ha in 2001. 
As figure 4.4 also shows the annual yield is not increasing as steep as the area used for cultivation, 
meaning that yield per hectare is falling. According to Ministerio de Desarollo Rural y Tierras and 
Concejo Nacional de Comercializadores y Productores de Quinua yield has fallen from 0.64 ton/ha 
in 1999 to 0.46 ton/ha in 2008 (MDRyT and CNCPQ 2009:17).         
The growing interest in quinoa cannot be regarded as an opportunity without problems. The reasons 
for the decline in yield will be treated in following section.   
4.2 THE INTERACTION BETWEEN CONTEMPORARY QUINOA PRODUCTION, LAND USE CHANGES 
AND ENVIRONMENTAL CONSEQUENCES 
The Bolivian Southern Altiplano is exposed to processes which reduce the biological productivity 
of the land, namely desertification and land degradation (Andressen 2007:12). Both of these are 
human driven processes with one difference; that degraded land would begin a recovering process 
when the degrading cause is removed while desertification process press the biological community 
to change its state and to adopt to a new ecological conditions. The boligical community will not 
Figure 4.4 The Development of the Bolivian Quinoa Production (Source: PNUD-Bolivia 2008:398) 
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return to its state from before desertification has begun even if the causes of desertification are 
removed. Both desertification and degradation are regarded as human derived processes since it is 
the inappropriate land management which triggers them5.  
4.2.1 CHANGING LAND USE AND CULTIVATION METHODS 
Traditionally, before quinoa became an internationally demanded crop in the beginning of the 
1990’s, it was grown all over the Altiplano as a subsistence crop (CABOLQUE 2009:2, ProInpa 
2009:54), and if the production gave surplus this was used as barter. However, whereas quinoa was 
cultivated in rotation with other crops on the Central and Northern Altiplano, quinoa has been 
almost the only crop adapted to the harsh environment of the Southern Altiplano (ProInpa 
2004:11,54). The grain was cultivated on the slopes (MDRyT and CNCPQ 2009:9), and 
traditionally where three or four types of quinoa were cultivated in order to secure the harvest 
(Hellin and Higman 2005:166). Some types of quinoa are resistant to frost and pests while other 
types are suitable for periods of droughts (ProInpa 2004:8). The quinoa fields were in average 0.5-1 
ha per family where yields claimed to have been between 1.5 and 2 ton/ha by (ProInpa 2004:54). 
Already from the beginning of the 1960’s the production in certain areas started to change character 
towards a more intensive cultivation. The fast shift to a “modern” production had as consequence, 
that the yield was reduced considerably from 1983 (ProInpa 2009:54).  
Today the agricultural production of the Southern Altiplano has continued changing character. 
Farmers have changed their land use, so they now almost entirely rely on the quinoa production on 
the expense of for example livestock breeding, as the breeding of llamas (Hellin and Higman 
2005:166, CABOLQUI 2009:1). The production is moved from the slopes to the plains, which also 
allows the use of machinery as for example the disc plows (Biodiversity International 2006:18). 
Machinery has been introduced to parts of the production in form of tractors and “Brush Clearer”, 
however, there are still areas where traditional, non-mechanized production systems are dominating 
(PNUD-Bolivia 2008:399).  To what extend the production is mechanized we do not know. 
Though, according to PNUD-Bolivia the use of machinery does not necessarily mean large-scale 
production. It is claimed that the farmers use very little agricultural technology in their production, 
although tractors sometimes are used when preparing the land as well as disk plows (PNUD-Bolivia 
                                                             
5  For further discussion about the definitions of desertification and degradation see Prince 2002:25-27 and Douglas and 
Laurence 2007:2-3 respectively. 
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2008:399). At national level, ProInpa (2009:56) states that there are around 70,000 producers. 
Around 13,000 of those produce quinoa for the market and for self-supply, while 2,000 farmers 
produce solely for the market. Those groups live mainly at the Southern Altiplano. The other 55,000 
are mainly producing for self-supply. 
Another change in the traditional land use is that the farmers are cultivating their land more 
intensively and do not leave their land fallow as long as before (e.g. Biodiversity International 
2006:18).  
There are different sources that point out that the changes in the quinoa production mentioned 
above has caused environmental problems with soil erosion, nutrient depletion and reduction in 
biodiversity as the main problems (MDRyT and CNCPQ 2009, ProInpa 2004, PNUD-Bolivia 2008 
and Hellin and Higman 2003). We choose to access the problems of environmental consequences of 
quinoa production by looking at the processes influenced by changes in the socioeconomic 
situation, namely by land use change. We will analyze these different factors influencing the change 
in the environment as detailed as we can with the data available to us.  
4.2.2 WIND EROSION 
Throughout our work we have come through different sources that name wind erosion as an 
important environmental consequence of the change in quinoa production (e.g. MDRyT and 
CNCPQ 2009, ProInpa 2004, PNUD-Bolivia 2008 and Biodiversity International 2006). However, 
none of these sources have been specific about the process and its magnitude which is why we find 
it necessary to look into the details of this process.   
Wind erosion is influenced both by land management and by geological and climatic properties and 
processes. A rough estimation of soil erosion can be done with the help of the “Wind erosion 
equation” (Woodruff and Siddoway 1965) which takes wind velocity, precipitation, temperature, 
soil type, vegetation cover, field size and orientation, and ridge roughness into account. From this 
list we can name vegetation cover and ridge roughness as factors influenced by land use practice.  
The equation is written as: E=f(I', C', K', L', V) where E is wind erosion, I is soil erodibility index, 
C is climate index, K is ridge roughness index, L is length of open wind blow and V is vegetation 
cover (For detailed description see Woodruff and Siddoway 1965 and Morgan 2005:137-8).  
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Method for estimating wind erosion 
We have estimated soil erosion for the three soil types under the climatic conditions of the Southern 
Altiplano. We then change the factors which are related to land use strategy in order to estimate 
how they influence on the annual soil erosion.  
According to the application of the Wind erosion equation soil particles larger than 0.84mm play a 
role in slowing wind erosion down. Both sand and gravel can be larger than 0.84mm however sand 
can be also smaller than that (Chapman 2005:158). Therefore we take only the percent of gravel in 
the soil into account when estimating the index number from Morgan (2005:56, table 3.5).  
Climatic Index was calculated from three different climatic data sets. The wind velocity was set to 
be 16.6km/h or 4.49m/sec from Andressen et al. (2007:19 data for Uyuni: 20º 27´ S, 66º 49´ W, 
altitude 3660m, see figure 2.3), precipitation data was taken from the database of Servício Nacional 
de Meteorología e Hidraulíca (Senhami, the Bolivian national meteorological and hydraulic 
service). Since we needed here monthly means and there is no meteorological data for the Southern 
Altiplano with this data available to us, we used mean annual data (1961-1990) from the two closest 
meteorological stations, Potosí (19º 55´ S, 65º 71´ W, altitude 3935m) and Oruro (17º 96´ S, 67º 06´ 
W, altitude 3072m), see figure 2.2 for the stations placement. For temperature we used the average 
of the mean monthly temperatures of both Oruro and Potosí. For the precipitation data we have 
done the same, however since the mean annual precipitation in Uyuni is 168mm (Andressen et al. 
2007:19) while it is 391mm for Potosí and Oruro we had scale the data down. We have multiplied 
the monthly means from Oruro and Potosi by a correction (0.51125) factor so the sum of monthly 
means for Uyuni fits the annual average.    
As for the properties of the physical structure of the plots the following parameters were estimated: 
Ridge roughness Index, K, was estimated from a ridge roughness R of 300mm deep and 500mm 
apart for the mechanized cultivation method and 75mm deep with 500mm between ridges for the 
manual cultivation. Non-cultivated area was estimated to have no ridges (See figure 4 in Woodruff 
and Siddoway 1965:604 for an idea about the relations between K and R).  
Non-mechanized traditional cultivation method is trying to utilize the low precipitations in the 
following way: the fields are being prepared at the end of the rainy season around February and 
March while sowing starts at the end of August and the beginning of September. Here the farmers 
are using the holes method, for utilizing the available moisture in the soil. Holes are dug until the 
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moisture in the soil is found at a depth of 30 to 35 cm, then the farmer places in each hole 50 to 100 
quinoa seeds. The seeds are then covered with 10 cm of soil. At the appearance of seedlings “...the 
holes are covered with straw or thola twigs to protect them from frost or from the sun and to 
prevent the holes from being filled in with soil swept along by the wind. Once the crop becomes 
established in the field, no further cultivation work takes place until harvesting” (ProInpa 2004:11). 
The quinoa cultivation can be mechanized to different extant; the way we consider mechanized 
production in relation to the calculation of soil erosion is the use of a tractor and a plough to make 
furrows 30 cm deep and with a distance of 50 cm between them.  
For the estimation of L, length of open wind blow we used an area of 100m*100m for all 
cultivation methods. Since we do not have specific information about wind direction and field 
orientation we have therefore chosen to artificially set wind direction to be from the north and field 
orientation was set to be in a north south direction.  
For estimating V, vegetation cover index, we have used yield data from MDRyT and CNCPQ 
(2009:17) for yield of 0.46 ton/ha in 2008. After converting the mean yield to Kilo Pound per Acre 
we used figure 7 (from Woodruff and Siddoway 1965:605) for standing crop to estimate V to be 0.2 
for the cultivated fields (both mechanized and non-mechanized) and 0.05 for non-cultivated area. 
Calculations were done in excel by using the calculation process as it is described in Morgan 
(2005:137-8)     
Results 
Changing land use strategies from uncultivated land to manually cultivated or to mechanically 
cultivated quinoa fields changes ridge roughness and vegetation cover. We have checked how the 
different land use strategies influences wind erosion in relation to each other.  
Land use Strategy Eutric / Chromic Cambisols Eutric Regosols 
Mechanized 100% 100% 
Non-mechanized 14% 13% 
Uncultivated 27% 21% 
Table 4.1 Comparison of soil erosion according to land use practice percent wise, the estimated soil erosion for 
mechanically cultivated land was set to be 100% and then soil erosion for manually cultivated and for not cultivated 
land was calculated accordingly. 
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We have also checked how the different soils of the Southern Altiplano respond to the changes in 
land use as presented in the table below.  
Soil type Uncultivated Non-mechanized Mechanized 
Eutric / Chromic Cambisols 100% 100% 100% 
Eutric Regosols 78% 75% 76% 
Table 4.2 Comparing soil erosion according to soil type percent wise. The estimated soil erosion for Chromic/Eutric 
Cambisols was set to be 100% for each land use practice and then soil erosion for Eutric regosols was calculated 
accordingly. 
In out study we wish to evaluate the consequences of the ongoing development process in the field 
of quinoa production. Here we change some of the parameters in the wind erosion equation in 
accordance with the common change from traditional cultivation towards more intensified 
production in order to see the influence on wind erosion.  
First we have checked what the reduction of wind velocity (as part of erosion control strategy) 
would mean to soil erosion in quinoa fields. By reducing the wind velocity by 10% we gain a 
reduction of 23.85% to 25.30%  in erosion for all soil types and cultivation methods. 
ProInpa (2004:6) implies that there is a tendency for the production in the Southern Altiplano to 
change towards an export oriented production. The cultivation of quinoa is therefore also done on 
larger plots and with the help of mechanized measures. Changing the plot size, from one to ten 
hectares, a ten fold change, means a neglectable growth of 0.3% and 0.4% in erosion for 
Chromic/Eutric Cambisols and Eutric Regosols respectively. The same ten fold change in the plot 
size for traditionally cultivated field gives a change of 9% and 11% for Chromic/Eutric Cambosols 
and Eutric Regosols respectively. 
Errors and uncertainties 
There are many other factors that influence soil erosion which are not part of the wind erosion 
equation, we will deal with these later on in this chapter. Moreover, the factors that are already 
considered by the equation are only estimated by us. 
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There are more than few uncertainties in our 
results as presented above, which is an outcome 
of the character of our study. Here we mention 
the most important ones so the readers have 
them in mind while reading our analysis. First 
we need to stress again that since we have not 
been collecting our data for ourselves, we have 
used data collected by many other researchers. 
The obvious problem here is that this data was 
collected in different methods for purpose 
different than ours.   
Another important limitation here is that much 
data was collected on quinoa, quinoa fields and 
production. However in order to analyze in 
what way quinoa fields are different from bare 
land we need that same information on bare 
land. This information was unfortunately not 
available to us.   
Lack of specific information is probably our 
larger limitation when estimating parameters 
like soil erodibility, wind direction, field 
orientation and vegetation cover and the importance of mechanized and manual cultivation. 
Therefore we stress here that all numbers are rough estimations of the real world and we therefore 
recommend that all results be taken only as describing a tendency. It is also therefore that we 
choose to look at the results in relation to each other instead of looking at the actual numeric values.  
Analysis of wind erosion  
The results (tables 4.1 and 4.2) show us that there is a difference in soil erosion depending on land 
use, cultivation methods and soil type.  
Comparison of the erodibility of the three soil types shows that the Eutric Regosols is around 25% 
less erodible than the Chromic/Eutric Cambosols, which is mainly due to the difference in gravel 
Figure 4.5: Soil types of the Southern Altiplano 
(Source: FAO 2009b). Comparing this map with 
figure 2.3, show some resemblance between 
municipality borders and soil type lines. This 
means that the locations of soil types have to be 
considered carefully since they follow 
administrative lines instead of natural lines.    
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content. This is maybe not important to small-scale framers, because they cannot chose what soil 
type their fields are located upon, however, future strategies for large scale production of quinoa 
should take soil type into consideration as a factor affecting production's sustainability.    
When mechanized cultivation is compared with non-mechanized cultivation we also get a very clear 
pattern. No matter which soil type is cultivated, we see that non-mechanized cultivation is causing 
approximately 85% less wind erosion than mechanized methods. Despite the clear advantage of the 
traditional cultivation methods over the mechanized method in relation to soil erosion, it is probably 
not realistic that export oriented production would be done in a traditional way as it was done for 
self-sustaining. Luckily, there are projects working for development of new environmentally 
friendly technologies (e.g. Fundación AUTAPO). 
Another pattern we can observe is that manual cultivation of quinoa is actually leading to less 
erosion than not cultivating the land at all. It is though important to be aware of the limitations of 
the wind erosion equation and of our estimation for vegetation cover. The true numbers would 
depend very much on the vegetation cover (both type and density) where the land is not cultivated.  
Next, our results show us that change in the plot size is causing only minor change in wind erosion 
for all soil types. This is possible since the ten fold increase in field size gives a more or less 
uniform increase in magnitude of soil erosion (T/ha/yr) independent of the cultivation method. 
Comparing between cultivation methods gives very similar results to the cultivation of only one 
hectare (where mechanized cultivation leads to about 7 times more erosion than traditional 
cultivation on all soil types). This mean that the shift towards a larger cultivated area is not of main 
importance when using mechanized cultivation methods but it significantly increases soil erosion 
when using traditional cultivation methods. 
A way to reduce wind erosion is by reducing wind speed by using physical windbreak. A reduction 
in the wind velocity from 4.5m/s (the annual mean for Uyuni) to 4.1m/s, a reduction of 10%, leads 
to reduction of approximately 25% in erosion. This result implies that wind breaks have an 
important role in developing alternative methods for reducing wind erosion in the way for a more 
sustainable production. 
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Other factors influencing soil erosion 
There are other factors affecting soil erosion which are not accounted for in the wind erosion 
equation. Those will be mentioned here, however a deeper analysis is beyond the scope of this 
project.  
The introduction of new technology, new crops and new livestock (like sheep, cows and goats) by 
the Spaniards 500 years ago has brought with it changes for example in grazing pasterns and habits 
(sheep, which pull on the grass, graze differently from camelids that cut the grass with their teeth), 
and thus an interference to the ecological balance which in some places results in increased soil 
erosion (Andersen et al. 2007:29 and Preston et al. 2003:141).  
New cultivation methods mean that the quinoa plant is now removed from its roots. Removing the 
plant from the root leads to greater wind erosion, due to the loosening of the soil, moreover when no 
roots are left in the soil, there is no organic matter to decompose and thereby fertilize the soil 
(MDRyT and CNCPQ 2009:24). 
Padulosi (2009) mentioned five villages that suffer from soil erosion due to quinoa production in 
the Southern Altiplano (figure 4.5). Table 4.3 summarizes change in population, soil erosion and 
soil type for the municipalities in which the villages are. The data we have is unfortunately not 
detailed enough for running a valid statistical test in order to find out which factors have a 
significant role in causing soil erosion. However when comparing the data we do have for soil 
erosion, quinoa production, population growth and soil type we can point out an expected pattern. 
The places where soil erosion problem is reported as a result of quinoa production (Padulosi 2009) 
we find that the dominating soil types are Chromic/Eutric cambisols which is the more vulnerable 
one (Colcha “K” and Uyuni). 
Municipalities 
Change in 
population 
% 
Quinoa 
producing 
Soil 
erosion 
problems 
Dominant 
soil type 
1992-2008 
Llica 75.5 Yes Yes Regosols 
Colcha "K" 49.6 Yes Yes Cambisols 
Uyuni -4.5 Yes Yes Cambisols 
Table 4.3 Population growth, soil erosion, quinoa production and soil type for the municipalities reporting soil 
erosion due to quinoa production. 
The Quinoa Adventure of the Bolivian Southern Altiplano –Towards a sustainable future? 
 
 
40 
Increased soil erosion as a result of quinoa production is reported in Llica as well. Here we see the 
less vulnerable soil type, Eutric regosols, however we also see a significantly large population 
growth. This might be a sign of the growth in production stress put on the ecosystem. It is however 
it is not clear to us if the growth in population has anything to do with the production of quinoa and 
quinoa as an economic opportunity.  
4.2.4 NUTRIENT DEPLETION 
Changes in land use have led to wind erosion which has an important role in removing of the 
smaller particles from the upper layer of the soil, and these are in many cases nutrient and organic 
material. Thus wind erosion leads to nutrient depletion and to decease in the soil water holding 
capacity (Li et al. 2007:318).  
Another reason for nutrient depletion is the more intensive cultivation. When the traditional rotation 
system was used, a field was laying fallow between 4 and 8 years before it was cultivated again. 
Not many farmers are having their fields lying fallow for this long anymore and in some cases 
quinoa is cultivated on the same plot of land without any fallow periods at all (ProInpa 2004:11). To 
the quality of the soil this means that it is “exhausting” the fertility, and with only a low rainfall in 
the area, chemical fertilizers are not of much help (ProInpa 2004:11).  
The fields are not only cultivated more intensively, the quinoa production is also being expand into 
marginal areas, which can lead to a depletion of the soil. The agricultural borders are moved from 
the slopes to the plains which have fragile soils only contenting little organic matter (MDRyT and 
CNCPQ 2009:75).  
Due to the decrease in livestock and specially the llama (Hellin and Higman 2005:166, CABOLQUI 
2009:1) the amount of manure is as a consequence falling as well. Thus, farmers have a harder time 
reintroducing nutrients into the soil. This is another factor affecting the nutrient depletion of the 
soils of the Southern Altiplano.     
4.2.5 BIODIVERSITY LOSS 
Another consequence of changing cultivation methods is the loss of quinoa diversity. Farmers are 
no longer cultivating as many varieties of quinoa as before due to the market demand for a few, 
high quality, large grained quinoa types (Hellin and Higman 2005:168).  
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The environmental consequence of reduction in crop diversity and monoculture strategy is 
increased vulnerability to pests and diseases (Perrin and Phillips 1978:586), which also influence 
back on the farmer's economy by either damaging the yield or by making the farmer use pesticides 
which might be very expensive. Monoculture also poses a greater risk to the farmers’ food security. 
Traditionally the harvest was “secured” by the cultivation on different types of quinoa, so when 
farmers focus on only one type of quinoa, they are left vulnerable if the harvest is failing (Hellin 
and Higman 2003:105).    
 4.3 SUMMERY OF THE ENVIRONMENTAL CONSEQUENCES 
The shift towards cash cropping of quinoa in the Southern Altiplano brings with it challenges in the 
form of sustainability, clean production and meeting market demands. The environmental 
consequences of quinoa production pose some barriers in the way for standing up to these 
challenges. Increasing soil erosion, nutrient depletion together with pests and diseases are all 
outcomes of quinoa production which await technological and organizational solutions. 
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5. A POSSIBLE FUTURE   
In this chapter we seek to answer the second part of our research question, namely: What does the 
interaction [between environmental and socioeconomic factors] implies for future of farmers and of 
quinoa production in the area? 
This question has more than one possible answer which is very much dependent on the political, the 
cultural, the social, the environmental, and the economic context and the way they dynamically 
interact with each other. Therefore we have chosen, as a strategy for suggesting a solution to this 
question, to take our point of departure in the theory of political ecology. We believe that political 
ecology can help us understand which factors play a role (and which kind of role) in the process of 
land use change due to the production of quinoa. Here we use two other cases where soil erosion is a 
result of agricultural intensification in aim of finding landmarks that will help us mapping the 
possible futures of the Southern Altiplano. Next we look for the same landmarks in the national 
policy for quinoa production. By doing that we try to give an answer to the research question that 
would be an educated guess instead of just a guess. Nevertheless, we will first take a look at 
population growth and on the socioeconomic situation of the Southern Altiplano, where we try to 
find traces of the direction in which the rising quinoa production is leading the area.     
5.1 SOCIAL DEVELOPMENT AND QUINOA PRODUCTION 
To trace the direction in which quinoa production is leading the Southern Altiplano we look at two 
parameters, the region’s HDI6  and its population growth which are the two parameters available to 
us. Population growth, we hope, will reflect the short-term influence of quinoa while HDI indicate 
long-term and deeper changes. Instead of HDI we would have preferred data concerning local 
economic development, however this was not possible. HDI can maybe show us some improvement 
in access to knowledge and decent living standard. We hope to find some patterns that will reflect 
the growing economic opportunities in the region, a growth in population and maybe also increase 
in HDI.  
The table (5.1) below shows population information from the years 1992, 2001, 2005 and 2008 for 
the eleven municipalities in the Southern Altiplano. The data is derived from different sources and 
                                                             
6 Human Development Index (HDI) “A composite index measuring average achievement in three basic dimensions of 
human development: a long and healthy life, access to knowledge and a decent standard of living.” (undp.org)  
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therefore the data from 2008 might not be compatible with earlier years. We do however, in the 
following, treat them as such.  
MUNICIPALITY 
 Population 
1992 
(PNUD-
Bolivia) 
Population  
2001 (INE, 
PNUD-
Bolivia) 
Population  
2005 
(PNUD-
Bolivia) 
Population 
2008 
(MDRyT 
2008) 
Urban 
Area 
2001 
(INE) 
Population 
growth 
(%) 1992-
2008 
Avarage 
annual 
population 
growth rate 
(%) 1992-
2008 
Salinas de Garcí 
Mendoza  
5,761 8,723 10,719 11,798 - 104.8 6.55 
Colcha "K"  7,733 9,645 10,975 11,567 - 49.6 3.1 
San Pedro de 
Quemes 
587 815 968 1,058 - 80.2 5.0 
San Pablo de Lípez 2,412 2,523 2,697 2,695 - 11.7 0.7 
Mojinete 637 716 729 707 - 11.0 0.7 
San Antonio de 
Esmoraca 
1,109 1,666 2,032 2,251 - 103.0 
6.4 
 
Uyuni 19,639 18,705 18,705 18,760 10,551 -4.5 -0.3 
Coipasa 406 616 749 826 - 103.4 6.5 
Llica 3,133 2,901 2,878 5,498 - 75.5 4.7 
Tahua 1,497 2,166 2,591 5,819 - 288.7 18.0 
San Agustín 1,313 1,640 1,871 1,972 - 50.2 3.1 
Total 44,227 50,116 54,914 62,951 10,551 42.3 2.6 
Table 5.1 Population of the eleven municipalities of the Southern Altiplano, 1992-2001-2005-2008 (Source: ine.gov.bo, 
PNUD-Bolivia 2008, MDRyT 2008) 
We can draw from the table above that in 2001 79% of the population was living in rural areas. 
Nothing indicates that picture has changed significantly – the only municipality with an urban 
center is, according to INE, Uyuni which has not grown by more than 55 persons from 2005 to 
2008 and actually had a fall in population since 1992. As the table shows, most of the municipalities 
have had an increase in population throughout the whole period. Five municipalities have had an 
average annual population growth greater than 4 % and one municipality, Tahua, has had an 
average annual population growth rate of 18 %.  
The average annual population growth rate in the Southern Altiplano stands on 2.6% in the period 
from 1992-2008, which is considerably higher than the national growth rate for the rural population 
in the period 1992-2001 which was 1.42 % (ine.gov.bo). The numbers have to be considered 
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carefully due to the difference in time period, though they might show us the expected tendency of a 
higher population growth in the Southern Altiplano in comparison to the national average. 
Table 5.2 provides us with information concerning HDI in the years 1992 and 2005 for the Southern 
Altiplano. The average HDI for the region’s municipalities in the years 1992 and 2005 has 
improved going from 0.475 in 1992 to 0.556 in 2005. This means that the municipalities of the 
Southern Altiplano in average are classified as having a medium HDI according to the rank used by 
UNDP: “The ranges are 0–0.499 for low HDI, 0.500–0.799 for medium HDI, 0.800–0.899 for high 
HDI and greater than 0.900 for very high HDI.” (undp.org). If we look at the ranking of the 
municipalities in comparison to the rest of Bolivia (rightmost column in the table below), only four 
municipalities (Uyuni, Llica, Coipasa and San Pedro de Quemes) are placed in the upper half.  
MUNICIPALITIES HDI 1992 HDI 2005 
Change in HDI 
1992-2005 
(%) 
HDI-Ranking 
2005 (1-327 
municipalities) 
Salinas de Garcí Mendoza 0.480 0.528 10.0 253 
Colcha "K"  0.468 0.554 18.4 208 
San Pedro de Quemes 0.506 0.593 17.2 142 
San Pablo de Lípez 0.445 0.494 11.0 273 
Mojinete 0.444 0.475 7.0 283 
San Antonio de Esmoruco 0.407 0.507 24.6 267 
Uyuni 0.552 0.654 18.5 55 
Coipasa 0.543 0.635 16.9 79 
Llica 0.519 0.652 25.6 59 
Tahua 0.458 0.554 21.0 207 
San Agustín 0.466 0.544 16.7 225 
Bolivia 0.563 0.669 18.8 
 
Table 5.2 HDI for the Southern Altiplano (Source: PNUD-Bolivia 2008:502-4, PNUD-Bolivia 2007:539-54) 
In figure 5.1 and figure 5.2 we seek to illustrate population growth and change in HDI together with 
quinoa production.  
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When analyzing the two figures, we can neither see a direct relation between change in HDI and 
quinoa production nor a relation between population growth and quinoa production. Of the two 
municipalities with the highest percentage change in HDI one is producing quinoa whereas the 
other is not. This also goes for the two municipalities with the lowest change in HDI - one is 
producing quinoa, the other is not. According to PNUD-Bolivia (2008:106) in the year 2001 there 
were 25 Bolivian municipalities in which 100% of the population was living in poverty; two of 
them are Tahua and San Pablo de Lipez. Tahua which is not producing quinoa had the highest 
population growth rate in the Southern Altiplano while San Pablo de Lípez is lying well below the 
national average. Looking at the change in HDI between 1992 and 2005 we can actually say that it 
seems that quinoa production has not yet brought a notable change in HDI to the producers. There 
Figure 5.1: Average annual population growth for 
the municipalities of the Southern Altiplano. The 
darker blue color indicates the municipalities with 
the higher population growth, the bright green 
indicate low population growth and the yellow 
color indicates decrease in population. Quinoa 
producing municipalities are marked with a 
“plant”- cover.  
 
 
Figure 5.2: Changes in HDI for the municipalities 
of the Southern Altiplano (1992-2005). The red 
color indicates the municipalities with the lowest 
changes of HDI between 7-11 % and the dark 
green color indicates the highest changes between 
24-27 %. Quinoa producing municipalities are 
marked with a “plant”- cover.  
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are three municipalities in the Southern Altiplano with higher HDI change than the national 
average, only one of them (Llica) produces quinoa. Five municipalities which produce quinoa have 
had a very similar change to the national average while four other have had a significantly lower 
change. Thus it seems that quinoa production is either not important enough to affect HDI or that 
the intensified production of quinoa is still too young to affect the HDI. 
5.2 LAND DEGRADATION AT THE SOUTHERN ALTIPLANO – A FUTURE PERSPECTIVE 
Even though the Bolivian state, research units, NGO’s and farmers associations are working to find 
a sustainable solution to the problem of land degradation, the road still seems to be long. According 
to Sven-Erik Jacobsen, associate professor at the Royal Veterinary and Agricultural University of 
Denmark, Bolivia is facing nothing less than a potential ecological disaster due to the intensified 
quinoa production (Udvikling 16:2009). If we assume that the changes in land use practices 
continues, what will they then imply for the quinoa producing farmers in the long term?  
A study conducted in the north-Chuquisaca region of the Andean valleys in Bolivia, to the east of 
the Southern Altiplano (see figure 3.1) stresses the problem of land degradation of this area too. 
During the last decades agricultural land has undergone serious degradation due to intensified 
cultivation: “Soil productivity has reached levels where even subsistence farming is often no longer 
worth the effort. Many cropland fields have already been abandoned…” (Kessler and Stroosnijder 
2006:246). A scenario where the land of the Southern Altiplano is degraded to a point, where the 
farmers cannot even sustain their families, and have to find economical alternatives is not that hard 
to picture. In fact, this process has already started. According to ProInpa (2004:60) areas previously 
used for quinoa production have in some places in the Southern Altiplano been abandoned due to 
degradation. When farmers are facing a lack of agricultural land, they are no longer able to continue 
their life in their communities. If land degradation will continue to spread, one possible scenario can 
be an increase in migration after employment in the cities or at the mines (ProInpa 2004:53, PNUD-
Bolivia 2008:420).   
Another scenario is also possible. According to Kessler (2003:221) favorable market conditions in 
the Machakos District in Kenya led to an intensive cultivation of cash crops and thereby triggered a 
technological innovation. The area was during the 1930’s suffering from serious land degradation, 
however the downward spiral with ongoing land degradation was turned and in the 1990’s the area 
under cultivation had expanded five times, the productive capacity was raised three folds and the 
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region was “environmentally sound”7. The development pattern of Machakos can be claimed to 
follow the theory of agricultural transition8 saying that population growth in traditional 
communities gives the community a better chance of improving cultivation practices, agricultural 
intensification and increasing productivity (Kessler 2003:51).  
Only time will tell which, if any, of the presented scenarios will repeat itself in Bolivia. Certain 
parts of the quinoa producing Southern Altiplano has experienced a population growth, however, 
not much is indicating that an “agricultural transition” is around the corner. So, how come different 
regions react differently to favorable market conditions? Next we discuss some possible answers. 
5.3 WHO’S DECISION?  
In order to understand the tendency of land degradation due to farmers’ over-exploitation of the 
soil, we need to understand why farmers react as they do to the international market demand. Do the 
farmers not know that their short-term economic gains have some long-term negative 
consequences? The answer to this rhetoric question is yes - the farmers do know that their economic 
expansion might be a short-term expansion which can risk their long-term future income (Udvikling 
2009:16). However, the farmers are not the only ones responsible for this unsustainable 
development. As Blaikie and Brookfield (1987:69) states “… a family farm may be the decision-
making unit, and it will have freedom to manage the land as it wishes, and to choose between 
different options. However, the parameters of choice are usually controlled by the decisions of 
others.”  
The “chain of explanation” can help us understand which “links” are setting the structures for the 
farmers’ land management strategies. The national scale seems to be of main importance here: “the 
national scale in which the particular form of class relations gives the economic, political and 
administrative context for land-management decisions” (Blaikie and Brookfield 1987:68). 
However, according to political ecology as presented by Blaikie (1994:17-8) and Blaikie and 
Brookfield (1987:81) we have to be careful not to simplify complex interactions so they end up only 
being a matter of structural explanations. Even though the state (and other “links”) set the frames 
                                                             
7Murton (1999:37) argues though against it, saying that the changing process has not been that simple, and that the 
farmers without non-farm incomes still suffer from decline in soil fertility.  
8For a deeper explanation see Boserup (1965) The Conditions of Agricultural Growth. The economies of agrarian 
changes under population pressure. 
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for the overall interaction, both “… the local decision-maker and the corporation have so many 
options in managing land or taking other strategies, that outcomes are extremely varied for both 
groups.” (Blaikie and Brookfield 1987:81). This argument is supported by Kessler’s (2003:47) 
study of environmental sustainable planning. He stresses that “The interplay between driving forces 
shows a considerable degree of unpredictability, so that extrapolations of successful cases are 
difficult to make, and predictions are seldom correct. Success factors in one situation can have 
opposite effects in another situation, or have minor importance.” (Kessler 2003:47). We are 
therefore not able to predict the future of the Southern Altiplano on the background of few 
examples. We can, though, take a closer look at the positive case of the Machakos District in Kenya 
in order see why the change from traditional cultivation to production of cash crop has developed as 
it has. We are well aware of the risk of drawing direct parallels between such different context as 
Kenya and Bolivia, but we will try to spot whether the Bolivian Government’s Política Nacional de 
la Quinua consider some of the same aspects which seem to have made the difference for the 
Machakos District.       
5.4 SUSTAINABLE QUINOA PRODUCTION – A POSSIBILITY? EXPERIENCES FROM MACHAKOS 
DISTRICT, KENYA  
Soil degradation has been a problem in the Machakos District for a long period of time. Already in 
the 1940’s the colonial government began practicing soil conservation, however the initiative was a 
failure. In 1970’s, though, things had changed and the population of the area was now aware of and 
affected by the degradation, and became engaged in the National Soil and Water Conservation 
Project established in 1974 with the support of the Swedish International Development Agency. The 
implementation of the project was supported by the local government as well as by the Ministry of 
Agriculture. Campaigns as well as technical advices and tools to the establishment of terraces were 
the main initiatives of the project. The technical assistance was mainly focused on terracing, but 
also small-scale initiatives such as contour plowing, tree planting and grazing control was 
recommended (Critchley 1991:39-41). 
In 1991 70% of all cultivated land in the District had terraces and this has increased the yield of 
maize with around 50%. Not only is the stat’s support to the project stressed as an important factor 
for the success, what maybe has been more important is the engagement of the local population. 
When the project was launched, already established self-help groups called mwethya got involved in 
the project and they “… have been the backbone of the soil conservation success story in 
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Machakos.” (Critchley 1991:42). The farmers have been involved from the planning process to the 
actual implementation as following quotation shows: “The Ministry of Agriculture in Machakos 
holds soil conservation campaigns each year, but everyday conservation activities are organised 
and carried out by the people themselves.” (Critchley 1991:42). 
However, not all farmers have benefited from the project, and there is still cultivated land which not 
yet been terraced. Those farmers are namely very poor female which seldom have the time or the 
money to join the self-help groups’ activities (Murton 1999:37 and Critchley 1991:44).  
5.4.1 POLICY RECOMMENDATIONS 
On the background of an in-debt study of the environmental recovery of the Machakos District, 
Tiffen et al. (1994:275-85) give certain policy suggestion for sustainable agricultural development. 
To understand the success of Machakos, we need to take into account a “favorable” past in relation 
to supportive institutions. The support of an export-orientated agricultural sector has for example 
led to the development of infrastructure which makes market access easier. Also a strong social 
structure at village level has influenced the changes (Tiffen et al. 1994:275). 
The state of Kenya has played an important role in the process: “…government support is required 
in increasing access to knowledge and to markets, and in maintaining the infrastructure that is 
provided, in order to encourage people to make informed choices in their private investments and 
innovations in response to changing circumstances.” (Tiffen et al. 1994:285). The state does not 
only have to secure sufficient infrastructure, information and market accessibility it also have to 
develop policies that encourage private investments and technological development (Tiffen et al. 
1994:274-80). One way of doing this is through the securing of land tenure because “Secure land 
tenure is essential to encourage farmers to undertake investment in permanent improvements.” 
(Tiffen et al.1994:280).          
Also the local population has played an important active role in finding and developing appropriate 
technologies (Tiffen et al. 1994:278, Critchley 1991:41). Critchley (1991:13) adds to this, that one 
approach is to improve already known traditional systems. Here, the state and its institutions again, 
become of crucial importance in relation to the participation of local farmers. The state and its 
institutions should choose to make a bottom-up approach instead of a top-down one (Tiffen et al. 
1994:278). “The best policies are likely to derive from institutions which permit communication on 
policy needs between the expert who knows and live in the District (i.e. the farmers), and those who 
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derive expertise from their professional studies and knowledge of the national and international 
situation.” (Tiffen et al. 1994:285).      
According to the Bolivian Política Nacional de la Quinua, the state is going to play a very active 
role (MDRyT and CNCPQ 2009) and can be said to consider most of the factors mentioned as 
recommendations by Tiffen et al. (1994). The overall consideration of the policy is technological 
development, preservation of natural resources and land, promotion and trade, economic and 
financial support and organizational and institutional strengthening (MDRyT and CNCPQ 
2009:75).  
The policy emphasizes for example the importance of the development of appropriate technology 
for the future quinoa production, both with relation to a sustainable development and in order to 
meet the market demand. Here the policy emphasizes the further development and exploitation of 
traditional practices. Another objective that builds on an already known practice is to encourage the 
restocking of camelids to reestablish the quinoa-camelid interplay (manure as fertilizer). Among 
other initiatives the plan is to create Centro Internacional de la Quinua en Bolivia which is planned 
to lead the technological development on sector specific programs from national as well as 
international research units (MDRyT and CNCPQ 2009:76). In relation to infrastructure it is a part 
of Política Nacional de la Quinua to promote better infrastructure in all links of the production-
chain (MDRyT and CNCPQ 2009:54). The lack of sufficient infrastructure has been mentioned 
among others by ProInpa (2004:22-3).         
The involvement of the closest stakeholders to the contemporary problems, the farmers, is also 
incorporated into the policy in all steps from the planning to the implementation (MDRyT and 
CNCPQ 2009:2,77,85). It seams that the involvement of the farmers often will be through their 
associations (MDRyT and CNCPQ 2009:54,60) which may pose a problem in relation to have all 
interests represented in the process. 
The policy is not explicit about the question of land tenure, however, as mentioned in sub-chapter 
3.3 the MAS-government has redistribution of land and land titling in favor of small-scale farmers 
high on their political agenda. 
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6. CONCLUSION  
Here we summarize the discussion from chapter 4 and 5 in aim of giving a direct answer to our 
research question: How do environmental and socioeconomic processes interact in relation to the 
intensified production of quinoa?  
It is the increased demand for quinoa from the international market that has influenced all the way 
down to the local scale and brought quinoa production to what it is today. It is probably the same 
forces that will continue to have influence on the future cultivation. We have demonstrated that the 
pressure to increase quinoa production has led to changes in land use in the form of mechanization 
of the production, monoculture and growth in cultivated area. We have also demonstrated that the 
increasing quinoa production has led to increasing environmental problems as land degradation (soil 
erosion and nutrient depletion) together with increase in quinoa pest population. Last but not least 
we showed that soil type is an important parameter influencing environmental degradation. Our data 
is not specific enough in order to make a clear cut conclusion here about the interactions between 
these results of quinoa production, however the pattern seem to be clear enough in order to give a 
general conclusion.  
Until present day the economic growth in the Southern Altiplano has led to change in land use 
which is aimed towards keeping up with the demand for more quinoa, quality quinoa and organic 
quinoa. This change in land use has led to environmental degradation which causes a reduction in 
the yield of quinoa. Here the interaction between the socioeconomic and the environmental results 
of quinoa production seem to enter a positive feedback spiral. As a result of the environmental 
degradation farmers find it harder and harder to keep up with the market demand, they therefore 
cultivate marginal areas and avoid fallow periods for their land. This of course leads to further soil 
and environmental degradation.  
And what does the interaction implies for the future quinoa production and the farmers of the area?  
Even though Política Nacional de la Quinua takes many aspects into account and may be a possible 
solution to the ecological problems of the quinoa production, the policy is far from completed. In 
the time of writing, the policy has not yet been accepted of the government. However, we believe 
that the future of the Southern Altiplano hangs to a large extend on Política Nacional de la Quinoa 
and the way it will be implemented. Deeper analyses of the policy, and in some years, an analysis of 
its implementation are important to investigate in the future. Though, positive examples as the one 
The Quinoa Adventure of the Bolivian Southern Altiplano –Towards a sustainable future? 
 
 
52 
from Machakos District shows that there may be light at the end of the tunnel if the right 
management strategies would be implemented. Strategies which both take environmental factors 
which are given conditions like soil type into consideration and try to adjust environmental factors 
that can be adjusted like land use and cultivation methods. Strategies that focus on finding and 
implementing new technologies based on local knowledge, organic and sustainable production 
seems to be the way ahead. 
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7. PERSPECTIVE  
In the beginning of the report we set some high expectations to this study. At the end of the process we 
recognize that there is more than one thing that we would have liked to complete in our work, but we 
were not able to. We were limited due to lack of information and due to the fact that we have 
conducted this study from Denmark and not around the Bolivian Altiplano. An example to that is that 
we would have liked to incorporate different views of the problem of quinoa production and its 
consequences. We feel that we were not able to get our hands on unconventional views and that we 
miss the local people’s view on the problem.   
It seems to us that there is still much work to be done in the field. For example a relevant question is: 
What does climate change means for the future quinoa production and for the national policy that set 
such high hopes to the production of quinoa in the Southern Altiplano? A different direction is the 
collection of missing data in order to come to a precise estimation of the significance of the different 
cultivation methods in different areas and on different soils – information which is essential for 
sustainable production strategies. It would also be interesting to study more in depth the 
socioeconomic consequences of quinoa production – What does it mean to economic and social 
structure of traditional societies?   
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